The nitrite/elastin reaction: implications for in vivo degenerative effects.
Nitrite ion is a by-product of nitrogen oxides (nitric oxide and nitrogen dioxide) from cigarette smoke and is used as a preservative for curing meats. Therefore, study of the reaction of nitrite with elastin in vitro was undertaken. By colorimetric assay, reactivity of nitrite with insoluble elastin at neutral pH, 37 degrees C, and physiologic concentration was confirmed. In histochemical studies on in situ human aortic elastin, nitrite-treated sections displayed marked structural disruptions. Determinations of fluorescence and absorbance on nitrite-treated soluble bovine elastin revealed marked alterations of fluorescence, and increased UV and visible absorbance. Amino acid analysis confirmed that it reacted with tyrosine. The findings indicate that non-enzymatic nitration by nitrite may have deleterious effects on elastin in vivo and may provide insights into the pathogenesis of chronic elastin degenerative processes, including aortic aneurysms, pulmonary emphysema, and premature skin wrinkling, all of which have been well known to have associations with cigarette smoking.